At present, processing and recycling of municipal solid waste (MSW) has become more relevant in our country and the world at large. This problem concerns large towns and cities, where every year millions of tons are produced all kinds of fractions of household waste. Disposal or recycling of solid waste -is an environmental issue, but it is associated with the solution of complex technical, energy and economic challenges. The purpose of the study is to identify the advantages and disadvantages of modern methods of processing and disposal of solid waste (MSW) with the prospect of developing and creating a device for recycling MSW taking into account modern approaches to energy saving and environmental protection. The main results of the study are to create a simple, reliable and technically sound method of MSW destruction to obtain additional energy. The significance of the results obtained for the construction industry is to create a device for the disposal of solid waste with the production of solid combustion products and further use as building materials and products for various purposes. Because of the technological process of processing MSW, it becomes possible to return for the reuse of the resulting additional amount of energy.
Introduction
A promising method for processing MSW is separation and recycling of all waste components and their subsequent use in the national economy. There are two approaches for the implementation of this plan [1, 2] .
The first approach at the inlet of this complex should be provided pad unparsed weight of solid waste. Downstream but this approach is considered ideal in the present conditions cannot be realized [3] .
Certainly, it is possible to divide the waste stream with the help of robotics, but such a process would not pay off and therefore unacceptable.
The second approach is most often used in developed countries. Here, in residential areas and tanks are installed with special mark different colors to plastics, paper, glass, metal, organic, etc. Ideally, the population or employees of institutions that produce waste should share the waste.
The average composition of MSW [4] [5] [6] [7] presented in Table 1 . Among waste management methods, currently first place belongs to landfill, which take out the main part of the waste. However, the waste of their toxicological effects are acutely and extremely dangerous. Therefore, the site where they are stored, causing enormous damage to the environment, namely, the result is severe contamination as the ground surface, and ground to a depth of 20 meters, as well as underground water [8] [9] [10] [11] .
In some European countries polygons used for converting biogas which is formed during the rotting waste in renewable energy sources. MSW conversion into biogas stage are shown in Table 2 . 
IV -Anaerobic stable methane phase

Decades
In the process of entering, the microorganisms decompose the organic component of MSW without air access to such components as methane -
The heat of combustion of biogas enables its application in the energy sector. When the expansion of one ton of MSW is released ~ 260 3 of biogas. As a result, decomposition of waste produced combustible gas mixture consisting of approximately 60% 4 methane, 35%
2 carbon dioxide and 5% nitrogen 2 . Particularly dangerous from an environmental point of view are unorganized dumps, because in which the combustible gas mixture enters the atmosphere from the soil displacing oxygen 2 , and prevents the growth of plants. Unorganized dump a fire.
To implement the second method for processing MSW at a selected site must dig a ditch. Further, the pit must be isolated from soil and lay pipelines for output of biogas from garbage array for its further use in the heat (heating, power generation).
A third approach is the processing of solid waste into organic fertilizer (compost). The process of neutralization and refining is due to self-heating of MSW, resulting in the development of aerobic thermophilic microorganisms at a sufficient amount of oxygen 2 .
In the course of chemical and biological reactions of solid waste to the self-heating temperature 60 − 70 ℃ . This temperature is detrimental for pathogenic bacteria, thereby enabling disposal. With stirring, the best material obtained by the contact between the organic matter and microorganisms. Complex organic compounds are decomposed to form shapes, which are easily assimilated by plants (compost).
Half reduce further enzymatic biodegradable material mass, and the solid obtained a stable product. However, direct composting solid waste is impractical because derived fertilizers contaminated with heavy metals and glass (electronic waste -computers, televisions, mobile phones, etc., light bulbs, used galvanic cells). This requires careful sorting of waste, which is not always economically feasible.
The fourth approach -is the burning of MSW. In most cases -it is the most suitable method of solid waste disposal.
Waste consist of different character calorific value and different-sized particles, the average calorific value of which is dependent on external parameters: temperature, pressure, humidity. Average heat of combustion of MSW ~8000 kJ/kg [12] [13] [14] [15] [16] . The combustion of MSW consumes a large amount of oxygen 2 , which increases considerably with increasing content of the waste plastic materials. Advantages and disadvantages of MSW incineration are shown in Table 3 . Table 3 . Thermal utilization of solid waste.
Advantages MSW incineration Disadvantages MSW incineration
Reducing the volume of solid waste by more than an order of magnitude It should be noted that when burning MSW released into the atmosphere chloride and hydrogen fluoride, sulfur dioxide, nitrogen oxides, and metals and their compounds, mainly aerosol form [17, 18] . Incineration of waste containing synthetic polymeric materials formed dioxins and furans. Dioxins -the so-called group of substances, molecules that constitute the basis of hexagonal carbon rings. If they have no chlorine atoms, these toxic substances is not more than gasoline, but the substitution of hydrogen atoms in the rings of chlorine atoms formed dangerous dioxins -only about twenty compounds of varying degrees of toxicity [19] .
Group furans less toxic than dioxin group, but also those, and others are carcinogenic. There are plenty of sources of uncontrolled emissions of dioxins and furans The temperature of combustion is low < 600 ℃. When this mode is formed in ten times more dioxins and furans than in incineration plants, where a high-temperature process is used (more than 1000 ℃).
Dioxins -toxic and carcinogenic substances synthesized by man, so pre-sorting of waste prior to incineration is needed. One of the species is a pyrolysis combustion process -a thermal decomposition of solid waste without air.
Because of this process produced combustible gas, liquid and solid products carbonaceous residue.
Depending on the temperature of pyrolysis distinguish the following types: lowtemperature pyrolysis (<500℃), wherein the yield of liquid products and solid residue is maximal and minimal yield of fuel gas; medium temperature pyrolysis (500-1000℃). With such hot pyrolysis gas yield increases, and the yield of liquid products and solid residue decreases; high-temperature pyrolysis (more than 1000 ℃), whereby the yield of liquid products and solid residue is minimal, and the output of fuel gas -maximal. Pyrolysis provides an opportunity not only to dispose of household waste, but also to receive valuable hydrocarbons of petroleum series. Consequently, reduced processing costs of solid waste.
By pyrolysis disadvantages: complicated construction and high cost ovens; great staff; incomplete disintegration of dioxins at the end of the process; Heavy metals do not melt and precipitate together with the sludge.
Currently, the emphasis is on technology, not only for MSW incinerators, but also for the transformation from resulting heat energy.
It is believed [20] , that in the near future combustion with generation of electricity and heat is the main method of processing waste. In the future, waste incineration power plants will be included in the integrated waste management system, together with enterprises on recycling and reuse of some materials (metal, glass, plastic, paper, etc.)
Along with this improvement requires the resulting flue gas cleaning methods. Various schemes MSW incineration. The main disadvantage of these devices is the low degree of purification of produced harmful emissions, and low economic efficiency of the process.
Description installation with improved emission purification system
An installation with improved emission purification system in order to increase the economic efficiency of the process. Installation is presented in fig. 1 . Installation for high-temperature processing of solid waste is as follows. Waste on the conveyor 1 pass through the separator of metal 2. It ferrous metal is separated and falls into the containers 3 and 4. The waste separated by a metal screw 5 through the loading hatch 6 overlap flap 7. In the furnace 8 disposed electrode unit 9, which supplied with power from a three-phase power source 10. The electrode assembly 9 itself includes a cylindrical body 22, electrode 23 and central electrode 24.
Each of the electrodes 23 disposed along the periphery of the housing 22, the block electrodes of cylindrical shape connected to a power supply phase 10 and central electrode 24 is connected to the neutral conductor has a length of one diameter greater than the remaining electrodes, thereby increasing the combustion zone of electric arcs. All electrodes have the same diameter.
When using a three-phase alternating electric current is observed effects of electric arcs pressure combustible wastes at temperatures 1500-1800 °С, causes rotation and vigorous stirring melt able mineral components, more complete reaction and the release of mineral residue from the gases.
The use of a three-phase arc instead of a single-phase power provides savings of up to 35-40%. Excitation electric arcs produced by the activator 11.
Unloading of solid combustion products produced through the manhole 12 into the container 13. The solid combustion products can be successfully processed in different directions. Of the ash, using plasma technology produces artificial sand paving filling. Also, use ash can to produce ceramic and concrete products for construction application.
The effluents from the combustion chamber 8 gaseous products enter the afterburner 14, where they are neutralized and ignition of spark plug 16, fed by the high voltage unit 15.
To intensify the neutralization process gases in the afterburner 14 from the ozonizer 17 through the nozzle 18 is supplied ozone. Neutralized gaseous combustion products enter the heat recovery boiler 19. The resulting vapor therein is sent to a turbine generator 20 to produce electricity. The neutralized and cooled product gases enter the atmosphere through a stack 21.
Results and Discussion
Installation took out the patent for an invention. Installation allows utilizing municipal solid waste with the minimum emission of toxic substances. This installation has no analogs.
Conclusions
Solid waste obtained when burning MSW can be fully disposed of, inter alia, are proposed for inclusion as additives for street paving and ceramic and concrete products. It is also possible to obtain additional revenue by converting the resulting heat into electricity. In the developed device obtained patent [21] .
